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Abstract 
The National Water-Quality Assessment (NAWQA) of the U.S. Geological Survey (USGS) has completed its 
first decade of studies in 51 of the Nation’s major river basins and aquifers, documenting complex contaminant 
patterns that have important implications for water-resource monitoring. Studies show the prevalent occurrence of 
complex mixtures of volatile organic compounds, nutrients, pesticides, and their chemical breakdown products in 
streams and ground water in basins with significant agricultural or urban development. Exposure is complicated 
by lengthy periods of low concentrations punctuated by brief seasonal or storm-event pulses of much higher 
concentrations. Water-quality patterns show low-level detection of new and emerging contaminants (such as 
hormones and pharmaceutical compounds), as well as the legacy of persistent compounds used historically (such 
as DDT). In addition, findings demonstrate the significant dual role of chemical contamination with physical 
disturbance to stream habitat in the degradation of aquatic communities. Overall patterns reflect the controlling 
importance of natural features and land practices that make some watersheds more vulnerable to degradation than 
others over time.  
 
NAWQA’s findings demonstrate the need for improved monitoring that better recognizes spatial and temporal 
complexities in contaminant occurrence and exposure (including mixtures, breakdown products, and seasonal 
pulses); interrelations among water, land, and aquatic communities; the importance of land and chemical use, 
natural features, and management practices that control degradation; and, the need for multiple sampling and 
long-term monitoring for successful solutions and evaluation. Such changing expectations for monitoring are 
critical for cost-effective water-resource management, standards, and policies at local, state, and national levels. 
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